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(54) DEVICE AND METHOD FOR LASER BEAM MACHINING 

{57)AbstraGt: 

PROBLEM TO BE SOLVED: To provide a device for 
laser beam machining with which a work to be machined 
is precisely cut without a molten part or a crack which is 
deviated from a planned cutting line on the surface of 
the work to be machined. 

SOLUTION: The device is provided with a laser beam 
source 101 which emits a pulse laser beam of which 
pulse width is 1 |xs smaller* a power adjustment part 401 
which adjusts the magnitude of the power of the pulse 
laser beam, a lens selection mechanism 403 including a 
plurality of condenser lenses which condense the pulse 
laser beam so that the peak power density at the focal 
point P of the pulse laser beam becomes 1 x 108 
(W/cm2) or largen a Z~axis stage 113 with which the 
focal point P of the pulse laser beam condensed with the 
condenser lenses is positioned inside the work 1 to be 
machined, and an X (Y)-axis stages 109 (111) which 
relatively moves the focal point P along the planned 
cutting line 5 of the work 1 to be machined. The 
respective aperture numbers of optical system including the condenser lenses 105a to 105c are 
different from one another. The dimension of a property modification spot formed inside the 
work 1 to be machined is controlled by adjusting the aperture number and the magnitude of the 
power of the pulse laser beam. The dimension is displayed prior to the machining with the laser 
beam. 
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tf. my^jV^-Rtfm^y'<;\y^-<Do'^(};^rj:<th 
^^miy-^^^'^^. t^-oi^—^'tiixmmmmmu-^' 

^f^ii^-e^^o ^/c. r,3p^j(i^ip-T-i^scoHi«^LT. m 

e-Ax4^X>'^>'i5^:Rtf!ia:35JB^t)0'5*»'>35:< i: 
[0 0 3 4] ^fge^tci^^^i, U— »f7jPX7^?£^i. /-^/bX U 
ii1%tc/^;l/X l--1f*7t^9SS*'r ^ c (c J: D . tuXt^Mi 

^comm^^'^^ Xf^Yt^-oxmxnm^coi^mc^^^ 
^mc^^^mmm^mm^^m 1 xg^:. /^^uxu- 

+f^:)^tO/^'7-^m 1 X^c}:D;^^<Xti:/jN^<^i>cJ:9 
tCrW ;6^0/^;l/X U-lf^O^^^^^/juX^^JT^^^O 

F*3a5fc-&^H±T. /ipx*f^!f&tc/'^;i/x v-'^'yt^mm'r 

^ctic^o. tuxnm^(Dmco^\!^^^'y^:yicrz)'^ 
xijuxtjm^<D^mc^^^mm ^^mo^mwm^ 

[0 0 3 5] ^/c. 2}s:fgH^tcf^^U-+f'*0X7??i{i. 
;VX U-1f^^tOlll^^;&3!jPXW«i*SlOrtg|5{C'&t)-<±T. 

*PX«^%tc/^;l/X U-if^J&MS^-r ^ ctic^y)^ m 

xt^m^^(Dmm^^-y ^ ^^icr^'oxf]uxicjm.V!oco\^mc 

X U-if ^J^^^-r ^jR^ffl vx^^^ty^^^^oP/^ P 

1 X^c):0;^^<Xti^jN^ <^^J:5tci^epL. 
^^^oy^yl/XU-if'^iOltt^^S^^nxWM^^Ort^JIJtc^^ 
■t^Ts APX^^1^{c>'^;l/Xlx--+f^;^s^#t-r^c <i:{Ccfc 
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[0 0 3 6] cniE>^¥imi^m^u-'^mxyjm^c^n 

[0 0 3 7] 

[0 0 3 8] «*-^tc0^l|XO/^>'F4i>'yyEcct D^T^^ 

-rS-hnhv >Ec0^f^ (n=2, 3, 4. • - • "C^ 
j^(D\:£-^^<U-mm (W/cm^) T^i^D. fi?«^tftf- 

^^W-^^jgy^M X 1 0« (W/Cn]2) lX±0^f4^T^7^^ 

[0 0 3 9] cco^o^ji^yt'pm^^mm-r^^-nmm 

ittR^-r^o ^ 1 i^\y-^*mT^o:>f]uxMmm i 
T^o. 1112 till I ic^^-ttuxnm^ 1 coii-ii^^tc^^p' 

o^®iiT*^t)s mAiftmsic^-ttuxn^^Koiv- 
[0 0 4 0] Hi Rxymzic^s-Tj^^ic^ tuxnm^ \ 

— tf'AaXti:. ^^^g5:iK;6'«^b^^{^Tj!jaX^t^?^ 1 

[0 0 4 1 ] iy-^'yti^^m^-^^^z^sicri^-or 



* 18 

:6^^»r^^-^-f VStcrB-r^T^PXW^it^ 1 cO^gptcO^ 
Jg^^nSo *^jfSfl5^(c«^ If j!ipx:^ffi*i:s *DX 

1 -h^u—^^^ti^m^r^ctic^ oapxj^m*; 

1 ^l^ift^-^TKMfa^7^fl5^t-^OTtiJ&u\ *nx 
1 tCl^-+fm^3S)i§$-l±*PXW^*» 1 OF^gPfC 

"pT. ftPX^t^ife) 1 c0^ffij3TtiU— tfm:6n5i:/uif 
KiR^n*V^OT\ ftPXS^^I*; 1 cD^]S3;^'^?g|ll-r§C 

[0 0 4 2] iDX>t4^*^ 1 cO«»Ttc^'l/>T. mWi't^m 

mifCi^j^t'^^^ ttuxnm^ i ti^o^^;b^6S'm§o 

T:. 6 tc^f <}: 9 l^ctm^^h-^^tjxtuxtim^ 1 ^ 
^irt* ^;b^^r't^o J:^T. ftPX^^f^ 1 3 
tC^.i?.S;5:iijn^5g^^-l^^ il < ;^PX^^ 1 com 

[0 0 4 3] ^*5. *^^M^i|B;i^^b/ct;PX?t^^1^0 

^fg. iiuxnmmcA^mtj^tjfi'^mnt^n^ctic^ 

0. -e^Mmm^mj^ti.rhuxnmmmn. tnxnm 

n^^fi. m^i^t. mxfim^(Dmmi^m'y'^y^crr)':> 
xMxt^mmcmmt}'p'^A.mf;t:^:t]^i]o^rc o . mx 

iitcj:^. ^nm^^^j^ti.ri]uxMm¥:d<omw\yi\^ 
mmm^ri^m^xh^o cmt. m^mux.nm^^ 
iiuxiammcom^f^^i^^i^m'^. m^y^mm^ico^n 

nx^^^i^sm±<omm^xmti'h'^9t^^c tff^:^< . 
#§coT\ mm^mm^<t^ct:ti^x^^o 3fi^^ ty 

[0 0 4 4] ^T. :^mmmmic^i^x^^=Fmmc^ 
^^Bf&'^ti^^m.mt^tLx. ^^^o (1) - (3) ^"^^ 

[0 0 4 5] ( 1 ) ^mmm'^'-^ximmco ^ ^ ^ 

mmmiiU X 1 0« (W/cra2) J^X±T:^^o/^;l/Xti:6n 
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X 1 0'2 (W/craO T-^^o /^;bXJ|iiiil9IJ;^tf Ins— 2 

^(1 9 9 8^. 1 2^) 0|g2 3H— Ig2 rn 10 

[0 0 4 6] -^nmm^t. «S3Sa[i:^^^y^O:^^^ 

[0 0 4 7] (A) mxMmQ • f^^V^y^T.^'yT. 
Cm^7 0 0 /^m) 

(B) U-^f 

5^?^. : if^lgi^b— ^fB^aNd:YAGl/-if^ 

ffi^S : 1 0 6 4 nm 20 
U-'*f%X>1<'y hK?Tffi« : 3. 1 4 x 1 0-« cm^ 

J^Ojgbi^iSiil : 1 0 OkHz 

/'^;bxi|ig : 3 Ons 

U— *f ^i^a : TEMoo . 

(C) m^fflUVX 

(D) ijuxtimmtmm-^ri^mm-b<ommmm : i o 30 

Oinmy^:!^ 

[0 0 4 8] lll7tJ:±^BI^lM^O^ii!im^^^•ry■^:7T^ 

tCfl?fiE^n/'c^'^*y^g|55i' (^■^'y<:77..-K'y h) CO:;^^ 
^^^LTi/^^o <>-^^y^X.i^^y h:6^lfe^»:)^^^y^^ 
Mi:?S:^o :^75'y^X3j<^y hO::^^$ti. ^^-y^X^K 4o 

oof^. mam (na) ;^^o. 8oo±i'8r7?^ 

(C) cO{g^/}'^^5 Of^. man (NA) ;^'^0. 5 5 Otf & 

ftPXJ^^WOrtgptc ^ V 'y ^ X.-}^ 'y h ^ 
^W-^^)*7b'^;^#<^^tctj¥i^^-7'y^X.i<>y 

[0 0 4 9] :iKic^ :^mmmm(^cm^u-^tu2iizt5i^ so 
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L T WK^^ ^ > (C ?y -::) T gf5(C ^ ^y ^ SPjJiS 9 ^if^ 

mvi-xMrn^ 1 ^osifii 3 ^ aii 2 1 (ciijjg la 

1 1 \Z7fst^ o XzmiMm^ 1 :6^iijn§ c i: O: O ftPX 
'r§:5'^^y:5'ti:g^tc^-g'ri>Ji'a-^>^^L. APXS^gi 

[0 0 5 0] ( 2 ) 3jM®«:6^?§IM3@««^Dti€r 

X 1 0» (W/cm2) tX±T?b^o/^;bXi|ia;6M /xs 
O^PX^M%tOrtgptcrgMj!»Sni^:6'^fl5fiJc^n^o 

f:LWm}t\^^oZ.}l%,X^^. 0^*9. ^Jxt*\ Wilii^^^^^^^^^ 

^Jr.^ii:fp<^alli^1^t?#5iatC^fb bfcliiqi^ tPX 

fS^LTti. f^Jxtf 1 X 1 0^2 (w/cm2) X^^o ^^)\^ 
Xijiiti^^Jxtf 1 ns—Z 0 Onsh^^^ Lt/^o 
[0 0 5 1] ->Ur3>':;x>'NOl^e[5T'?gai! 

[0 0 5 2] (A) rnxnUm ' i/Un>«>x/N (1?^ 
3 5 0 /im. ir|.tl4-<>^) 

(B) tf 

: ^mWly-'^WBM [YAGU-^f 
: 1 0 6 4 nm 

t^"7tX.1<'y hiftfilffl : 3. 1 4 X 1 0-« cm^ 
f«*i?gS:QX-f^y^/^;l/X 
: 1 0 OkHz 
/"^;1/Xitl3 : 3 Ons 

m;': : 2 0 ^j/z^/i/X 

tfy^p^nK : TEMno 

(C) ^^ffil^>'X 
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: 5 Ofi 

NA : 0. 5 5 

(D) ADX5*^i|^;b^t8S^n5«cS^O=^»Sja: 1 0 

Ommy® 

0 1 2ti±H2^{*T'fOU-'tf^iPXtC<fc0^^^n/c:>'»J 
n > '^7 X / NO— gptc *5tt ^ »T® b ^ Tfe 

[0 0 5 3] mmmmmm 1 3 t'^^yt^m.mc ^ ^ 

y :3>'S:ffiOp^t:^"«5 0 ^ra. 1 0 0 ^ra. 2 0 0/zm. 
5 0 0 /im. 1 0 0 0 ;xmt7)#>^?tCOV^T±l2M11^^L 

[0 0 5 4] m^lf^. Nd:YAGU— «fO^S^:gT'$)^ 1 0 6 
4nra(C4ol>T. n >^S£7)0^;6'^^ 5 0 0 /i mJ^^TO 
Jt-a-s y ::i VS^^cOrta^T^ti ^7b"« 8 0 %\;JL±m 

(Om^l^S 5 0 /xrnTfe^cDT\ ^T^^MtC J: 

mMmm^ i/ u 3 > ^ X ^ NO *.L^{^3fi. o ^ 0 s®/)^ ^ 

2 0 0 /imOi/U=l>'»^x>'N^^#^tC'r^h. 9 0 

ci:ti. v'^Jnvt^x/M iOrta5T^l^-'*f>t;b'«^iR$ 

nr. r^MWiiiiM:^'«i>u=i>">x^M lort^i^tcjfM 
116 6^ (2 0 0 0^4^) comi 2M-m7 smo 

r tf vi/x u-^irc i; ^ u n voiiaxitttfFffij 

[0 0 5 5] ^^b\ S^UnV^^x/N^i:. ^i^MJi^^c^^ 

Os ^mmcmm-^n^o >^U3>'>x/Noaffi^s® 

S f ijn:^^^ g M(c ^g-r ^ o . - 0 rgiitS WS^t L /c 
2 tc^-Tct o i^{^mc<D^mmimmmi^t'^mf^-$n^o 
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l/^OT\ SiJiT»}^^g>^^:&^o 

[00 5 6] ( 3 ) ^Mmmmmmmm^(om^ 
^-^t^^x. mytiS^ifC^^f^tmrnMiou x i o« (w/c 

10 x^;V4^-{c|E{b^i:'rtc, j!jpX5>f^!|*lO)^gBtc{i-t':d- V 
PlfiiilLTti. M^tf 1 X 1 0»2 (W/cmO Tfe^o 

M^ti\ 114 2mu-^m\ixmn^^:sc^ (1997 
^. 1 1 om 0 5M-^ 1 1 1 MO rvxiU h# 

l/-1f^-9il^tCj;^;^^-^Xrtg|5-\07ti8j|BtSiiJg^^ 
20 [0 0 5 7] t>l±0<J:^tc^^]5!gmitc<i:nti\ eJiK^M 
HItis /^;uxu— ^f^^o/W-o>k;^$'^^fi^fflbyX 

Bj(SX4^'y hO^r^WiSlbTl^^a BfeffiIX4^^y hi: 

hOvr^fiJfPOi^^^ritcoi^T^^^y ^X4^>y h^f^ij 
30 [0 0 5 8] ^'yy^X:r^yhtf'^±^'r^:^t. 

^1 o^m^^rmm-r^. mi 4i.:^i^mmnmi^cm^u 

-t^3!jPX77 ffi^ffl i/^T ^ V ^ X h ^irbK&'iJ:^^ < 
ff?^Lfc^'&OftPX*t^% 1 O^SHT^^^o mi 5 
HI 4 0^iT^^-^-0 5±OXV-XVtCfp'-pT^KfTLfc: 
HfiSHlT^^o HI 6. HI 7. HI 8(i^n^'nHl 
4 0^»f^^^-t'>'5 i:il^-r§XVI-XVK XVII-XVIK 

xviii-xvriUcft^oT^irLfc^niH-e^^o cnbO 
40 H:0^ 653^:6^^ cfc^tc. :J7^^y ^x.K^y h 9 0 ^' 
^^'^y^X.-K'y h 9 0O:^#^Otf e.o$t>::^$ 
<?5:-l>o J;-^T. Hi 9{C^TJ:^tc«iT^^'^-r>5 
fcrtio/cjbPXm^ 1 0^ifOWS£:6'«iaK :^;g)o ^fc. 
tUJLMmV^ 1 Oi^JKfr® 4 3 (Ol^m'^i^^ < J&SOT^fT 
ffi4 3 0¥±i'tt^'^il<^^o cntC^LT. H2 0tC7T^ 

o tc. u-ifj!jpx;^ii^>iyi/>T^ 

^ 'y ^ X 'y h 9 0 ^kmm^h^ < (fl?)J^ 2 0 rnW 
^t^-^^'yyC^X^y h 9 0 O^JBfi^^'^-l' >0:?ilnl;t)^ 
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[0 0 5 9] ^(0^^{Z^^^y^7s:^^y htf^±^^^:^ 

[0 0 6 0] *^ffim^^CcJ;nti^^'y ^X^K^y hOT)- 

100. NAO. 8 CO^^CO ^ ^ ^y ^ h ^ 

Ci. m^fflUVXOfg^S 0. NAO. SSCO^-^O^-^ 

/^'7-:6'«Pi:T*;b>Olf-AXjJ?*y h IK®«;b^fRl C^-^. 
^7tfflU'VXcDr^lP^W;^^< (/Jn^O J&^^^^^y 20 
^X.1^^y ^^O^^ffi^/J^^< C;:^^ <) ^Jf^l-^^^o 

[0 0 6 1] ^tc^ mftmxyyxmm^^tmx:^^^. 

>'^^-^;^#<-r^^^^'y ^X.1^>y hCD-^?£^:;^^< 
[0 0 6 2] cfcoT. Il7tc^'r^^^37:^>^53^:6^^c);3 

^ 0 ^ ^ 'y ^ X Jft «y h C0^?i^:;'c# < ^Jt^IT' # 
[0 0 6 3] ^^^y^X.K^y htOTTr^WtCOl^T. U 

ia^^i/^r^ibtcHttR/i-r^o 02 2tc7jK-r<?y(i. p^TAgo 

n/c^-^'-y ^X>1<'y h 9 O^OKlrrfffEJ'e^^o —Tlx 112 40 
4 (c^-r<?ijti. 0 2 2 tc^-rS^iJJ: 0;^^i.^P^P^co«^ 

ffi u y x^ffi I ^ T / ^;i/x ix'-+i'm:^'^F^^f5{cift5^ ^ nr 

0O^S$h{ii|i|t4 1 coi/PX^gt^^g 1 0/f-^77fRjtc4bnt ■ 
^tt-^SfCft^L. ^^^y^X.1^^y h 9 0Oi|iSwti«iiS4 

^^•^^y^XiJ^'y h9 0^Oii^^h•^||^iw:S:/J^^<T'^. C so 
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ne.O\rffi^:^t<t- ^^^-^^y ^X.i^*y K 9 OtOiffi^ 

VXOP^PSSC*:;^^ < (/>^<) -r^ScirtCcJiD. 
V ^X4<'y h 9 0 cOiffi^h^i|iiwOTl'}4^/h$ < Uz'^ 
<) friiJffliT?^^o 

[0 0 6 4] m2 6iC7jkTmfft. MZZlC^-T 

M cfc D /h^ y -CO/ ^ybX l/-- »fm;6^ f^a^tc IRt^ ^ 

Tti:b-if3tO>'^7-«:/h^< LTV^i><DT^ia4 1 O 
®fflti|gl2 2(C^^•rM«4 1 .^D t>/h^<^^o ^2 7 

i^g^n/'c^'^^y^X.l^^y h 9 OOKffffl0T$>§o ^2 3 
'r^i:^^^y^XjJ^^y K 9 OOflJ^h-^iHwtOTfffi^/h^ 

[0 0 6 5] ^e>tc, igi2 stc^^r^jfi. ia2 4tc^-r 

0IJ,^O/h^tv^7--(O/^;l/XU'-+fm:^^l^0[5tC^J|^^ 

nri^^^nx^^^^ 1 oif^l^i'e^^o 1129^^. ceo 

h 9 0(DWjWmT^^o 112 3^1112 9 

(oitm^^i&f^^^h^^^c^ mytmv'yxcomam^i^^ 

<) ^^.i:. <>-^>y ^X4<*y h 9 0cOi^^h^iIiMwc?:)\r^ 
[0 0 6 6] tc:5X\ ^^^y ^X7K^y hcojB/iJc^fig^ 

j;a^5i^^^:^^o c(ou—^'ytt>mmcmy^mu>^x 

tc <^ o T iliTt ^ n Tl ^ < jMlliUc *5 1 ^ T ^> tc (i ^ 

[0 0 6 7] J;^±OJ;9tc:2ts:iJ|]5it5m^^Ccfcnti*^^v^ 
X.1^»y h(D\|-ffiJ&M'(9T'#5o ^^*y<>X;K-y 

^iBSOlS!*. *PXW^!J^O/f^£0:;^^$;^#i;aLTi*A6 
i>o t/ii. ^-^'y^X^K^y hcOT|-?itijfipxW^1%lO«M 

W/h^t/^j[/0XWI^«^{COl^TtiE&MX4^^y h^/J>$<'r 
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,[0 0 6 8]^/c. m^t^mxnm^m^^Byjm'^mm 
tc^^i^T. mx.i:^m2 0Rtfm2 uc^-Tckdtc. 

/J^^<•r§o — ^^7. ^2 lRtf^3 otc^-rj:^tc> m 

[0 0 6 9] 5feSX.-K*y V(O^m<0UWX^^^^h\Z 
11X4^ ^y h^Mif^^fbXjK^y hT€)|pltS<^Ci::^^H;^ 

i^m;^ (w) xm-^h^x^^o 

[0 0 7 0] :^^Smi^7)^i*f)i^lJi0^t-So 20 

[0 0 7 1 ] 1 ^j] ■^mmBm(ow. i ^j^cii^^ 

0 OO«BS«^0T*feSo U-ifilDX^M4 0 0 
1 0 1 ^Um-t^ 1 0 2 i:. U-if^ 

i^i 0 1 :^^6mihf^n/cu-^mo/^'7-^ias5'rs 
/^y-»gi5 4 0 1 ^{ix^o 

[0 0 7 2] /^'7-iaffligP4 0 1 ti. 151jx.tf. W.WL<Om 
(neutral density) :7^;l/^t. ^ND "7 ^ U—+f 30 

n^^timv^mtm^^^o ^^'7-mmm4 o i ti. mm(o 
my ^ jv^(Di^titi^xi^t. cn^ ma^^t>-^^ cticx 

mm^iiLm^c^m^'^^my^jv^cDimiL^wt^^ct 40 
[0 0 7 3] r^^. /^y-pgfjgM 0 1 ti. rflMimo 

m^y^jv^^Mm-^'^^ctic^o. i^-^^ytmio 
[0 0 7 4] j^fc. u-tf7^a^ 1 0 1 (ommm^miti- 50 
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7tWJmi5 1 0 2 T^JW-r S C ^ tc J: >5 . U—tf 1 

0 1 ;^tf U-1f%i^»^ 1 0 2 0^>?5:< ht>l/^'r 
gpi 0 2tC^§U-'tfmO-'^y--0||^ti^£ttT'Sr®«^ 

^coTt-a^mMfitc X t s o-efentf / 4 0 

-:r^-vm^m^^x^<y-(Di^^'^^xt)f^ctic^ 

[0 0 7 5] u-ifftpx^^4 0 oti^e)*c, /^y-m 
gngi54 0 1 rv^'7-;6^iiiii^n/cu-ifm:6^Ai^b*^ 

OU— ^mo^$aOfq]^^9 O'' ^^§J:9tC@BSJ^ 
n/c^V^a-Y^y 1 03<h. ^-Y^nY^y^^ 

^- 1 0 3Tj^s^^nfcu-^fm^$ii^'r^^7^ffiu 

VX^?^^^tyU>'X3l^Rm^4 0 3 ^. UVXMi^l^ 

« 4 0 3 ^^|J^a]•rs ly^xm^Rmmmmm 40 5 ^ 
[0 0 7 6] u>xm^Rmm 403 ti^ti^/^i^ ^ vx 1 0 

5 a. 105b. ] 0 5 c t. Ctl^^^^f^^-^W^^ 

4 0 7 ^m?L^o Mytm\y>x\ 0 5 a^-^ts^m 

^.(Dmam. mytmuyxi 0 5 b^^tsyt^^coma 
m.. m^muyx\ 0 5 c^-^tsytm^.omami^t^n 

^na^&So b>XSJR^«l4 0 3ti:. l-vX^tRffifiS 

^W^M 0 5:6^6C>{i^tcai-::5i.^T5:t^tg4 0 7 
-^-^^CtiCXKi. ^ytmi^yXl 0 5 a. 105bs 

1 0 5 c(Dfpt)^^pm(Dm^miy>x^u-'^m.(oyt 

m±i^imi'^'^^. t-:^^-^. U>XiStR«»«94 0 3(i 
U^sjW^-^X3b^o 

[0 0 7 7] U>'X3iJRffl1S5|4 OSi^cmm^tl 

^Mytmi^y'Xmmsmi^cm'&i^ti't. ^tumcom 
x^<kh\ u—^^tQxmm<Dmi'^mmkxmm't^±w 
mm^i 2 7 ic:^'-jf^- h'm^m^^xmamco±'^t^'R 

f^tmy^miyyXl 0 5 a. 105b. 1.0 5c<7)3-^^ 

[0 0 7 8] u—^'tuj:mm 4 o o ^tc. ^^iT^ u 

VXl05a-105c<?)^t» U-1fm<D7tlft±tcBe 

ti^tnx^m^ 1 ;o^KM;^n^-ieg-^ 1 0 7 i:. mm^ 

1 0 7^Xtt>ifo]tC^[Ii^^H±Sfca6^DX«y^7^ 1 0 9 
r—iy 113^. cn^HOOXx— 109.111. 

1 1 so^m^uaT^xr—i^mm^i 1 5^. 
[0 0 7 9] zmyj0}(>^i}i}j:mmt^ 1 o^tiS3 hn^t- 
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}^mmcoy5^trj::ho ckoT. ZttXT— >^l 1 3^214 

X*r— v^l 0 9(111) tC<fcOX(Y)$fiS-|^tC^i!j^-l^ 
^Ci:(cJ:0fT-5o X(Y)fJiXx->^l 0 9 ( 1 l l ) 

[0 0 8 0] U-lf'TtftH 1 0 1 {i/^;l/XU— 1f'7^^f§^ 
■r§Nd:YAGU-ifT*fe^c b-1f 1 0 1 tCfflV>§C io 

t:h'^V^^[y—^^tLX. COftU. Nd :YV04 -^Nd : 

d :YV04 Nd :Yl¥\y—^^^m^^^Of^'^»mV$>^o 

[0 0 8 1 ] m 1 mXi,±tUXPimi^ 1 (DtUXlC7^jU7.\^ 

T*f^§:^^ai^iffiU-1f^T*feJ:l^ ^T^fflUVXl 0 

5 a — 1 0 5 c i^^^y^^m^O—mX^^o ZWXt— 20 

^^m(o--mv^^o mftmuyxi 0 5 a — 1 0 5 c 

^.-S ^ ^jn X O 0P # § C ^ ^ ^ o 
[0 0 8 2] 9''1jPX^M4 0 Oti^etC. icil^l 

0 7 (c«gg^nrc^jpx^^J|^ I ^pJllT^fmi: J; DM^-r 

:>a^^y ^^-^^ 1 0 3Rzfm'ytmu>xi 0 5tmc 
mA±icmm^nrcmmm(o\£-L.:^y^v 1 1 9 
^m^^o e-^xyj-y^i 1 gtmytmi^-yx 30 

1 0 5 ^or^mc^^V^a^^y^^^- 1 0 3;b^ie®^tl 

^ 1 1 9T'^4^^^:6'^J^S^^tl. 0(0^1^^ n:^cpj^mi^^ 

[0 0 8 3] U— tP^^PX^SiM 0 Oii^etc. td'-ixX 40 
-yv -j^ 1 1 9. ^V^P-r^y^^^- 1 0 3:S:tFft^ 

ffluvxi 0 5 >m\:.m^iL\zum^nfzmm.^ \ 2 

1 RXSUMUl^X 1 2 3^il^^c ^fg!lg? 1 2 1 ^ L 
T(iMx.ti*CCD(charge-coup led dev ice) ?^'yff^^^o 

mm^^'y^ > 5 m^^tsmm 3 ^^k^h^ l pj^iT^iio 

10 3. id-AXT'^j *yi5? 1 1 9^mmL. mmv>x 
1 2 sxmwi'^nxmm^^ 1 2 1 r^^ft^n. mm^r 

[0 0 8 4] ly—^liWXmm 4 0 0 ti^ ^JC. iift^^ so 
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1 2 l;b^^m;'J^n/c«B#x-^3b^A:^^ni>fflf&T^- 
^»^gf5 1 2 5 U-^f'APXS^ 4 0 0^{^^M&^t 
^±WUMU 127i:. ^-^129^. ^ttiRi)o }a 
#'r-:^MSa5 1 2 5ti. tS^-r-iS^^SrSfC LTffi^ffl 

1 7T'^^L/cPjtI^O^^;^'^^®3±tC'^t>-l± 

LTX-r-v^MfflgPl 1 SA^ZMX-r-v^l 1 3 ^^^Kj 

-ij7s=L->yhhi.xwimt^o i^Tc. mmy'-^^m 

SPl 2 5ti. iift'r-^^SfcLT^cS3 0^£;^ilf§^ 

^ 1 2 9tc3l^e,n^o (intCcfcO. ^e^.^ l 2 9(c*t:;^ 
[0 0 8 51 ^ftSWas 1 2 7 tCii. Xx-i^'*J»gP 1 

ii^.f^ij»gf5 1 0 2. m^mytmi \ 7Rtfxf— v-iijra 
1 1 s^mm-r^^tic^o. -9^**0x^^4 o o^ 

.y h ^ LT*^fig*r^o ^fc. ^i*»gf5 1 2 7ti 

>^w-i^aigi5 4 0 1 tm^mircmm^nxi^^o ms 1 

0::^#$;b^^A:^^n^il -Irl^CcfcD. ±i**ijgpgf5 1 2 7 

/^y-i^aiffl5 4 0 1 ^$«L. cntCc):D>'^y-;b^pfip 
[0 0 8 6] m32 u±mmm\^ 1 2 7 co-i^jco-gp^j^ 

^^•r>^a*y <>IlT^^So ±#:»IgPl 2 7ti:. 

iRj^M 1 1 . tf:iiMifi]ffrB5'it^jM 1 3Rxjmim'r'm^\^4 1 
5^ii;^§o \r?£}iiRgM 1 Mcctu-'^'mx^^mom 

xti-^n^o ccomic^i^xi^t. mnn(D±^^^m^ 

Xt}'r^iXt:>K>lcm^muy^Xl 0 5a. 105b. 10 
±WfJm 1 2 7 tC|}|^i:ljU>X 10 5a. 10 5 

b. 1 0 5c. ^n-rnop^ipis^^A6giiiLT*5^. m 
[0 0 8 7] mmmimm^A 1 3iats >'^;i/xu~if 

^CD/ W - O A ^ ^ aTf3 P^O± ^ ^ COM ^ 

^y hOT[-ii<^:C)^(:IPIl{j^>6'«^i6r{S^^^nTV^;^ El 3 3 

ti. cotii9(if^^^-r-r-:ryi/cD-CT"e^^e cow 

THi. mamcom^ci^mytmi^yX] 0 5 a. 1 0 sb. 
1 0 5cOS'^tcoi>r. ^n^^i2rty7t¥iS£0|}Fjpgi( 
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^n^o m^iri. 2 4X10" (W/cmO 

U-1fj!lPXHutC0 2 2-0 2 9T?IKWL^c^®^ 
-r ^ ^ h t c ^ t# i> C ^ T ^ o 
[0 0 8 8] \f?SiiJRgM 1 1 ItC/^^-cOi^^-^-RXim 

12 9tC3M^o cintCctO^ ^— ^ 1 2 9tCtiA:^^n 10 

fc/ ^ 7 -O:;^^ ^ RaT^ Pfj? O:^ t ^ O t T JfM ^ n 

[0 0 8 9] TfrSMi^gp 4 1 1 T3i«^nfcffltcm-r 

^TTrS^OT^-^ti:. -^?5fe3ltR^4 1 l >^^^iijftf^^gM 
1 5tCjMe.n^o Iii^<^^gP4 1 5 it. c:cD^^S^07-*" 

^b. t::!^ 1 2 gtCjM^o ^t^^ 1 2 9 

ircit^m:^^>'y homm^Sim^n^o j:ot. u-+f 20 

[0 0 9 0] /^y-o>^#^%s^L. mamco^^-^ 
4 tc^-r J; o ic^^o m^i^. ^^y — ^ 1 . 49x10 

" (W/cmO ^®^bP^PSt5b^0. 5 5C0i:^tCfl5fiK^ 

n^2j(KX>K^y V.C0\f?Sti 1 5 0/im-e^^o ^fc. 

9X10'^ (W/^cm2) cOi:^^CffM^n^efe®X4<^y h 

[0 0 9 1 ] :kic^ ms 1 ;5^i:/ii]3 e^fflv-r. 

ti. tfj[^DX7a}£^if^0.^•r§fc:A6O>'a-^-^'- 
[0 0 9 2] ^-r. 5baXJ^f^1^107^®llX#tt^@^L 

l^T. j^PXW^ft 1 icm.xmm^j:i^mxit^^(0'p^j: 

l.^lg?fiOU-+fm^|g^^^ U-^mi 1 0 1 ^M'^ 40 

•r^ (SI 0 1) o ^Xic. nuxnmm I (om-^^mi^^'t 

/P$oiij^i^g^;at)^'j[iax^^1% 1 offi/f^^S^cL 
T. munrnv^ 1 foz$fl7iifp]o®i!j«^?*^-r^ (s 1 0 

3) o cinti. U--*fmom^;;SP;b'«APX*tl^%l 1 01^ 

mcitLm'$'^^rzi6ic^ j^px^^^ 1 (ommsicittm-r 

[0 09 3] tUJLt^mV^l} 1 ^ L^—t^'^J^PX^l! 4 0 0 (OW. 
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pJffi^^^4$-ii:T*PXmfe 1 ^fi30^-r§ (S 1 0 

-^tcSo\^T^i#•r-^5^LIlg^ 2 5{iffi^ffl^^l^.l 
1 7 Opimcr)^..S/)'«aiia 3 tcffi^t-^ J; o r^iM^^- 
^^mMt^ (SI 0 7) o 

[0 0 9 4] CO^.ij^f^-^^X-r-S^^fliOP^P 1 1 5{C 
j^^n^o XT— v'WMn 1 5ti:. CCDM^-r-iJ?^ 
BtirbTZMX-r-v^l 1 3 ^Z$A:35"f^05^i!i^-i±i> (S 

1 0 9) o ctifci:':). m^fflT^iil 1 7(r)pJ^I^O^ 

^tmmsicitmr^o Jiiii-r-iJ^jaii^Pi 2 5 

1 0^®3 0^JS::^Il#x-^^^i^-r^o 
:;^jlj{tx-^ti^«iJ?ig[5 1 2 7^/n.T^-^ 1 2 9 

tciM^n. cntCci:o-^^^ 1 2 gtcH^^^^^^^s 

[0 0 9 5] i^fW^^P 1 2 7 tct*^i6XT-^yys 1 0 

l[)M-r-^:^)^X-r->^'SOmn 1 5^c)Me>nSo X-r— 
5>^M0f5 1 1 5tiCco#0l!jM7"^--^tc®-::5i^T. 

[0 0 9 6] mc. ±mxmmi^rc^oic^<K^-Rzfm 

rc/^v—(Or'—^ici^'^^^x. u—^ytKD/^'y—it/^ 
v-pgji^M 0 uccfcoi^gp^n^o xti^nrcmam 
(oy^-^izmri^^^^x. mamtu>xmiRmmmm^4 
0 5^fcLxu:yxm^Rmm4 0 s-hmytmiyyx^m 

1 2 7 O^ffiaifl^gP 4 11 (U 3 2 ) izXil 

T|-iS:!g:t/r§M@iX.i<*y hOJBt*c>6'5^-::i^ 1 2 9tc^^ 
^tl^ (SI 1 2) o 

[0 0 9 7] mc. u— tf^T^i^i 1 0 1 Tb^^u— *fm^ 
fg^^Hir . i^-^fm^*px«^« 1 (Dmm s <Dm» 

m*l <DrtgI5(C(D^ffM^n^o -^-LT. ^^/]Kff^^'^ 

-r>5(C}Od<:fc3tCX$4X-7^— 1 0 9^Y.$iX-r~>^ 1 

J^-^tcljpxw^l^ 1 tortas^cffM-r^ (si i 

3) o ^LT. iPX^M^ 1 ^^ff^^^-YV Stereo 
Ttttf^ii<i:tcj:0. mxMmi^\^'m\'t'^ (si 1 
5) o cintcJ:^)^ APXS^f^Wl J&v^'Jnv^'y 

[0 0 9 8] 1 i^y^o^m^nttfij^j-r^o z,n\z^n\,t. 

^7¥;^M^^2C$'ii:;|>^f^T*A^ojtiPX^vr^1% 1 <Drtffl5 
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ysicmmhr^^^o ^lt^ xiaxt— v^i 0 9^Yifi 

t br^W^^^^ > 5 iz'ti^^rfjuxnm^ 1 ^f'Js c 10 
i:5?)^^r^t'§o cti(cJ:D. iPXJ^^ifel 1 O^ffiS tc^Klr 

[0 0 9 9] ^/c. WltCctnt^. j(jPX*tfefef UC^ 
1 ^iliib. iiPX^^^ 1 3 rHi/^;l/XU- 

[0 10 0] i;^±mH^Lfcct -ptcig 1 imcxni.^. mx 

rj:Wlti'^mW^ U ^ c < . j[jpxm^^ l ^ WrfT 

/^^-vjb^jf^^^nTi'^s^fipX)^^!!^-*^*. mm^^'^x 
s®tcm^'r/^'i'X7b'«ffM^tirv^^3[ipx^^?^tcoi^ 

[0101] ^fc. ^ 1 f^ijtCcfcntf. iijpxw^fe/ 1 

®i3 0W^^^-^'0 5ti:r§itb:&v>OT\ mWi^'^'y 

^.^So cn^cj;t)> -^(Dnnxt^m^if)'^iYm^n^ 40 

[0 10 2] ^/c. mi ^ijtc J;nt^. ADX)t^glfe 1 (om 

mhux^zu~-'^yt^mi^^(or\ 

ti\ ^37 izfrs-t^ V icmm^'^'y^ > 5 i^mm^jiBVi 
T^feoTt. ml^J^cJ:n^f^jO»f*PX:^)^oJ#gi:^^o c 

[0 10 3] mzmmifC^ ^mmBtmrnzmic-oi-^ 
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-tftax^Bs 0 oc>.MfBSiii^igTfe§o i^-^mxmm 

[0 10 4] y'^^px^Ms 0 ot*. /^'y-mw§\^4 

0 1 i:^V^n^«y ^^•7- 1 0 3 i:orcJ]cDU-1fm 

Ax^X/^V^5 0 1 tilcfct) U— ^m^Otr-^^l;b^;^ 
^<:S:^<^3tcE^li1^n^o tf-i^x:^X/^>^ 5 0 1 

5 0 0 U>XilW*S<S 4 0 3 0 1 OOill3tll:J 

l^yXl 0 5^«^So 

[0105] b—^f'APX^g 5 0 0 (DWiiWm 1 f^JcO l^' 

e-Ax^X^-^V^^^S 0 1 ^®^6^{e:g^«^^nTl>;g»o 
2 7(ilf-i^X^X/r^^'5 0 1 Om^^^J^^fliirfW^ 

■r^o cntCctDs ^5^fflu>xi 0 5tcAS^-r^u- 

0 5jbM -rp-e^DoT^. iliTtJlUVX 10 5^ 
[0 1 0 6] ^3 9fi. Ax^-X/^V^^S 0 1 

e^nrv^^v^ii-groSiTtffluvxi o 
^^x^^v^^'s 0 1 mzm'^nx\^^^m'^<ov^^m\yy'X 

1 0 5tCj;^U— tfrn^OlfeT^^^t-H-e^^o 113 9 
S:t/Igl4 0^J:tgJ-rntf^:<)^^J:3(c. If-Ax^X/^ 

>^5 0 1 iff&.-^nx\^^^\^^m^o:>imM\yyx\ o 

5^-^ty7t^2^0PHlP^^®^^tc-r^^. m2^iJT'till»1 
[0 10 7] (m3^J]:^tc. 2^^*m^om3f?"Jtcoi> 

rcn^T^ofj)j<i:coffija^^3,i:^tc,i^0;ii-rso ia4 wic 

OU— ^^j!jpX^fiB6 0 OOMBS1^i?Jc^T'3oSo U-- *fj!)a 

x^®6 0 ooi^^^^i7:)-9^>. cn^T'tol^iJfcf^su 
-^'mxmmomnmm t m-m^ ic-di^xu m-i^^ 

[0 108] U-^^tUXmms 0 Oi,±. If-Ax^^X/^ 
>^*5 0 I <OiXt>0iC. 1 03 t 

m^fflUVXl 0 5 ^Ofe^Ob— <tmcO>t$ft±(C*I?$ 

6 0 1 Tb^^gEut^nri^^o ^i^mo 6 0 1 omao 
±t $ § c ^ ct t) m^Jiy u>x 1 0 5 
^pgfs^So itt^gife^o 6 0 1 imammm^mco-'mx 

^/c. U-HfijPX^0l6 0 O^^SJ^l:) 6 0 1 o 
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[0 10 9] l^— *f'^PX^S6 0 OCOmi'JFti'^cn^VO 

t^^cS-i^i^TtE^g^t) 6 0 1 coma(D±^z^^^^ 
[0 110] m4 2ti. &m^omm^tiTi^rj:[,^m 

-^oai^fflUVXl 0 5{cJ:^l^-'tf^LO«^^^^ 

mr^^^o —yj. ^4 3ti. itt^^D 6 0 1 i^'^SBS^n 

TV>§l^^(7)^|l3^jSU>Xl 0 5tc<i;^U-1f^LC0fll 

[0 1 1 1] :^tc. *:*]5Sm^0^ff$^J^i^H^T^o U 
4 4ti2^|^l35Sm^^OU--9^'j[lPX^@<D^ff^Wcii^ 
^ifeftcSir^gpi 2 7C9:/n'y^^T'$>§c ^tt^SiJ^BlSP 1 

2 7ti/^y-iswgM 1 7:^mefio^^tBit^M i 3^ 
^ft#ti^-jK-Kiitccfc^/w-3itRgi5 4 1 y^cs^a 

C(OX:^ji^c^0. ^^y-MR^M 1 7 tifflllSfl§^tS1tgf5 

4 1 3t^^^c(D^mtm\:^m<o'^mlcn^t^'r^^<'7-^ 

^tRL. •?-£D>'W-0'r-i5?^>'W-iaii5g|5 4 0 1 ic^ 

[0 1 1 2] iii4 5i,±^mmBm<ou—^'mxmm(om 

^i*$W§f5 1 2 7tiPP$5(51^RgM 1 9:S:mSfll 

miimmM4 i s^iiisx^o 1114 4cD^jf^wi:ii?^^^^ 

^igf^IB(tffl54 1 3(cti:. 1113 4tc^-rx-^^^f^i6HB 
(C^!9r^lPig5(al^gj5 4 1 9tCB^KX.i<*y hOpjrSicO^^- 
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^xtj-t^o cntcctt). r^ip?S2i«SM 1 9{i. taw 

ig^^fB1«g|5 4 1 3/?>^C(D'^ffit|B]Ufi£D-d'ffifcm-r 

[0 1 1 3] ^4 6ti*^fismiiou— <fto^^(D$ 
^^"e$>§o ±w%m^\ 2i\mmiR^4 2 isms 

(liM^tB1t^4 1 3^{ix.^o (114 4]S^r5E]4 ScOf^Ji: 

m^^^j^it. ^^7-SOTfjp^01^7J:6^SIJ>R^ti^c ^: 
-efe^o ffill9^<IStaitgP4 1 Stcti. |113 3 0/^y-R 

nri^^o U-^f;(jaX^{S<D^fP#t*^-4<-K^fCJ: 
K>m:Mm^4 2 1 tc^SX^^^y h<0/3|fMco^^^A::^l-r 
20 §0 cntcj:0^ ffl5SlRa5 4 2 Hi. f@[iSfM]f^tBtia5 4 
1 3:6>^ccO^?i^f5jcfi(0"^?4(c^jt£;t-^,v^y-5^t^^ 

<D?^u^(D^-'?^i.tiyyxwiRmm\mm4 05. if- 

01^ ti/c Xy—^'hwX^m'X: U-^^1}WX^^ c tc c]: D . 

coJHO>'^'7"ROTaP3SO::^^$<0-r-i$?(i^::i 
30 ^ 1 2 9tc^illen. >'^»7-:Rt>T>flP?3(0::^t^/)^^^ 

[0 1 14] c:n?>o^fl5(^JtCcfcnt±\ KMXv-K^y 

z.tt'^'v^^h. hux-^mmm^t^iK^\^^m'^. ^mx 

[0 115] 

ci^fCcfco^^ia^n^^D^o wm^. it^^gtwc^'yy, ee 

[0 1 16] *fgB^tc1^^U--+f*^JRX^MSitf «f'/lP 
X75rffi(c^nfi\ ^KX.K^y hco^^^W^T^^o C 
^^^^-^-Y >tcjf3^orfiy^^tcj!iPX>l^^i|^ 
50 mx^. ^fc^m.rj:\^W\m^n^^h:i:iSX'^^. 
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[0 117] *:fi0^tc«su-if'ijax^stc^nti\ 
[0 1 18] :^mma^.^iy—^^Mxmmi^c^tii^:£. ^^ 

[0 3] ^mmmmic^.^u-^^iiQxyjmirc^^xy-'^ 

[(3 4] msic^-TiDX^^I^Olv-lVijSfc^-p/cKr® 

[0 6] :^mmmmjcm^u-v'm3:yjmic^'z>xmm 

^nfcJ[iPXW^1^co^M0T*^^o 

[n 7 ] i^mmm'mici^.^ u-'^^tuxyjm^c^if^m^ 
[0 8 ] :^mmmmicm^ \^-^^i]uxi5m(om 1 x^tc 

[010] ^mmnmic^.^ u-^^tuxy^mo^m 3 x^g 30 
ic^f^f^tQxnm^commmxh^o 
mi n ^mmmmicm^u-'^mxyom<om4xm 

[0 12] ^^^jStemitc-fl^^U— tPj!jPX:;^?£tcJ;0^lft 
[013] *^j5tem^ii:{I^^U'-if^ApX>iiitc*5tt§U 

[01 5] 01 4tc^*rwif^a^^-f'y±<oxv-xvtcra 
[0 1 6] 0 1 4j>c^s^mm'^'^^^>tm^'t^xy\' 

XV lie o T «]»f L fc if tffi0 o 
[0 1 7] 0 1 4lc^'r«»T^^^'Y>'i:iS55-r^xvii 

-XV I itc ^ xmm l tcmmm x-^ ^ o 
[01 8] 0 1 4 tc^-r^Kff^^^-rv^ESs^r^xvii 
i-xvnuc?'^-pr^K^bfcKiT®0-e^So 50 
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[0 1 9] 0 1 4 izTTcrmxnmm^^m'f'^'y^^^c 

[0 2 0] *ifefi(imitc^^^u--tf^AnX75iffi^fflo^Ti7 

^ i^\cY^'Drci}^xnma(Dmmmxh^o 

[02 1] 0 2 OtC^f J!lPX«gi*^^«IK/T^/1Iv^>tC 
r»-pT^jri»fLfc¥®0T^«»§c 

[02 2] m'^(omaWL<om.ftm\^yx^m\^^x^^)\y7. 

•rftpxmt*i«o»fffi0-efeSo 

[02 3] 02 2iC^-rU-^f'7teO0^S^iCc):^^>t^® 
!|^O»fffi0T*»^o 

[02 4] 0 2 2\z7r-'rm^^i^^\^''mum,<o^^m\y 
yx^m\^^rcm^<omxnm7}o:>mwmx-^^o 

[0 2 5] 02 4tC:^-rU-+f%t7:)»s|^tCcfc§^^7-95^ 
iiX:^)^J[lllTJ]5^^n/c^^'y^X.i<^y h^Sr^tyiDXWS^ 
^^OKfTlIi0T^^o 

[0 2 6] 0 2 2tc^-rMJ:D^h^i/v^y— iD/^;l/XU 
-if^^ffii.-/c«-&oj!ipxs*^1*(OKfT®0-e^i»o 

[02 7] 0 2 6fC7j^^U--»f'7tOHaS^tCcJ;^^7t^t^ 
i|X:/bW.EITfl5/^g^ nfc ^ -7 ^y ^ X 4< ^y h ^^tf/jPX^^ 
*fe<OKfT®0T'^^o 

[0 2 8] 0 2 4 tc^-r^^JJ; 0/^;l/XU 
-1f^^^ffll/^fc:ti^cO3[;PXW^*^O^®0T'^^o 

.[029] 028 t,z7r>my-^^(ommK^^^%=?-^ 
^tmmxmj^'^nrz^'y-j^:^if^y h^^tsi}wx-^m 
^^(oWimmx^^a ' 

[03 0] 02 Uc^'T^JW^^'^-^vtiSSg'rsxxx- 
xxxtc r9 o T ^ W b /c lEff tffi 0 T ^ o 

[031] ^mmmmcom \ mi^c\^.^ xy-^^mx^mo 
[03 2] i^^^iMm\z%^ u—tf^^px^iitciiffi^ en 

[0 3 3] *llfififl5^tc«i»U--*fAPX^fiicoilWI«81 
0Ptc^Sn^fflgill9fMB1tffl5(O-r->^;l/(D-l5»i^^t-0 

[03 4] ii^mimm\tz^.^\y-^h\ixmm(o±mm 
mx^^. 

[03 5] ^mimm\z\mxy-^tnx^m(o^wum 
^TT^^mx^^o 

[036] ^mi}mm(om \ m\z^.^ \y-^imxjim^ 
[03 7] :^^imm(r)m \ m^m^ »f7jpx7??s 

w-'^mx^^o 

[038] *|l|fi(!i?eSOm* 2 i^iJtCf^^ U-if'j!]PX^{10 
miilS^ll^iSc0T^^o 
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[03 9] \£-L.3L:^7./vy^twm^nr\^^^i^m^ 

[E14 3] ttS^)g^D:6«S^nTi/^^^^<^^5feffl^> 

[iEi4 4] ^mmmm<Di^-^^Mxmm(omm^cm^ 
[IS 4 5] :$immmm(D\y-'^tnxmm(o^Bmicmx 
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[t^F-^OlMB^] 

1 • • • nuxMm^. 3 • • • 5 • • • mm^^ 

^^v. 7 • • -eiMl^m 9 • • • 1 
1 • • • i/Un>"i7x>'N. 1 3 • • • }ga6JQ.ll^Ss 4 
1 • • - mm. 4 3 • • • ^ir®. 9 0 • • • ^'^>y^ 
XxK^v 1 0 1 • • • U— »f%iliru 10 5,10 5 a. 
105b. 105c - ' • U VX. 10 9- • • X 

m7.y—i>\ 1 1 1 • • • YWXt— i>\ 1 1 3 • • -Z 
ifflX7=— v'. 4 0 0 • • • U-+f^iPXSO§s 4 0 1 • • 

• >'N-y-iSfifia5. 4 0.3 • • • lyzyXMiRmm. 4 1 1 

• • • ^mmiiRS^. 4 1 3 • • • ffif^{^1^fB1t^[5. 4 1 
5 • • • HM^fiJtgP. 4 1 7 • • • /W-5iiiRg|5. 4 1 
9 • • • r^P?S3StRffl5. 4 2 1 • • • ffl3illRgP. 5 0 0 

• • • u-'^tnxmm. 5 0 1 • • • e-Ax4^x/^v 

6 0 0 • • • tf'AnX^[Si\ 6 0 1 • • • ttJgjK 

0. ?' ' -m^}^ 
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